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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defebts in the images may include (but are not limited to): 

• BLACKBORDERS 

• TEXT cut OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCIJMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As f escanniiig documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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Select a first net. Define a set P of pins equal \^ 
to the pins of the selected net. WL_Cost = 0. 
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Select a pin from the set P as current pin, 
and remove the selected pin from the set P. 
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^ Max Min Current' 



1015 



1020 



Select another pin from the set P as the current 
pin, and remove selected pin from set P 
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Figure lOA 



Figure lOA 
Figure 10: pi^^lOB 
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Bounding box coordinates are (X^^.^, Yj^j^^), ^ 



I 



1035 



DX=(X^«-X^.„); DY = (Y^„-Y^J. 
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Long 


= DX; 
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= DY 




Long = DY; Short = DX 
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Net_WL_Cost = [Long - {Short (cos a / sin a)}] + Short/sin a 
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Add Net_WL_Cost to WL_Cost. 
Store Net WL Cost as cost of the current net. 
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No 



1075 



Select next net. Define a 
set P of pins equal to the 
pins of the selected net. 
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Figure lOB 



Select a first net. WL_Cost = 0. 
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Yes 



Define a set P of pins for the selected net. 
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Set MST_Cost = 0 
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Select a first pin from the set P as first node of the |^ 
spanning tree, and remove the first pin from the set P. 
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Define set R of pins 
equal to set P of pins 
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Select a pin from the remaining pin set ^ 
R, and remove sele cted pin from set R 

T 



1230 



Compute and store minimum distance of the selected pin 
from the nodes of the spanning tree, by factoring in diagonal Unes 
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Figure 12A 



Fimre 12A 
Figure 12: pig^^ ub 



Identify the smallest recorded 
minimum distance and the pin and node 
combination that resulted in this distnace 
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Add distance of 
the identified pin to MST_Cost 
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Define a tree node for the identified pin. Link the 
identified pin to the identified node in the tree. 
Remove the identified pin fi'om set P. 
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Yes 



Add MST_Cost to WL.Cost. Store 
MST Cost as the cost of the current net. 
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Select a first net. WL.Cost = 0. 
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Retrieve a set P of pins for the selected net. 
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SetWL_Cost = 0 
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Construct MST of P, and 
compute its MST_Cost. 
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Identi^ a set S of candidate Steiner points 
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Define set R of remaining potential nodes ^> 
equal to set S of candidate Steiner points 
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Select a potential node from the remaining 
nodes R, and remove sele cted node from set R 
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Construct MST of the selected node and the nodes of the 
current tree, and compute and store the MST_Cost* of MST' 
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Figure 14A 



_, , . Figure 14A 
Figure 14: pi^^ 
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Remove the Steiner node resulting in the 
identified smallest MST. Cost' from set S. 



MST = MST* that resulted 
in the identified smallest MST_Cost' 
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ST = MST. Add MST_Cost to WL_Cost. 
Store MST_Cost as cost of the current net 




Figure 14B 




Figure 17 



Define outline that 
divides the received region into two sub-regions 
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Define the two regions created by the cutline 
Define net lists for the two regions 
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Figure 18 
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Cost = 0 
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Select net 



I 



c=o. 



I 



1910 



1915 



Select first pin in the net 



Identify region 
for the pin. 
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Add net and pin to the list 
for the identified r egion. 

Select next pin in the net ^ 

I 



Identify region 
for the pin. 



1940 



To 1945 



Figure 19 A 



17. TO Figure 19A 
P^Surel9: piiiire 19B 
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Add pin to the list for the 
identified region. 




Add pin to the list for \^ 
the identified region 



C=l. 

Add net and pin to the list 
for the identified region. 
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Add C to Cost. 
Store C as cost of current net 
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Figure 19B 
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Pin is 
in the first region 
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Figure 22 
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For each net, 

identify the net's configuration with respect to the grid 
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For each net, identify lengtii of a connection graph 
that models the net's configuration with respect to tiie grid 
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Calculate the placement cost 
by using the identified lengths 
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O 

m 



oo 



ID 

o 



f"4 



so 



CO 




X 



^ Start J 
Define a Steiner node for each sub-region 
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Define set N (Nj, Ny) of possible node configurations 
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Select an unexamined node configuration with two or 
more nodes from the set of possible node configuraitons 
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Construct MST of the selected node configuration and 
compute MST_Cost of this MST 
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Identify potential Steiner nodes 
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Define sets S (S,, S^) of Steiner nodes 
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Select an unexamined set of Steiner nodes 
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Figure 28A 



Figure 28A 
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Construct MST of nodes in the selected node conHguration and nodes 

in the selected Steiner-node set, and compute and store MST_Cost 
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Figure 28B 
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Initialize set of potential Steiner nodes ^ 
equal to all nodes not in the selected node configuration 
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Select one of the potential Steiner nodes 
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Remove selected node 




from the set of potential 


No 


Steiner nodes 
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Any nodes not ^ 
yet examined in the set 
of potential 
Steiner nodes? 
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Set MST_Cost = 0 
I 
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Select a first node from the received set M as first node 
of the spanning tree, and remove the first point from the set M. 
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Define set R of nodes 
equal to set M of nodes 
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Select a node from the remaining node set R, 
and remove selected node from set R 
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Compute and store minimum distance of the 
selected node from the nodes of the spanning tree 


^y^ny nodes\^ 
^ . . . _ Yes 





Identify the smallest recorded minimum distance and 
the node and node combination that resulted in this distance 
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Add the distance of the identified node to MST_Cost. 
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Link the identified node to the identified node in the 
tree. Remove the identified node from set M. 
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Identify a delay cost 
based on a length cost 
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Store delay cost for the net if necessary 
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Compute overall delay cost 
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Figure 32 
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Receive an initial placement configuration 



3300 



3305 



Compute cost C of the initial placement configuration 
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or 3380 
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Select a random move 



Identify all the nets affected by the move 
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Compute current cost for the identified nets 
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Modify the coordinates of 
the module or modules selected for the move 
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To 3340 



Figure 33 A 



Figure 33 A 
Figure 33: pigure33B 
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Call the cost-calculating function to generate 
a cost estimate for the identified nets 
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Generate a delta cost estimate 
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Calculate new C by 
adding delta to current C 
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Revert to the previous coordinates 
of the affected module or modules 

and/or pins, and 
revert the costs of the identified nets 
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Return placement 
configuration 
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When use min-cut bipartitioning, 
modify the two net lists for the 
two sub-regions defined by the 
current cut line by using the two 
net lists returned by the 
bipartitioning method 
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Figure 33B 
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From 3470_ 
or 3475 



Compute cost C of the initial placement configuration. 
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Set F and N. SetT. 
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^ Select a random move, and increment N 
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Identify all the nets affected by the move 
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Compute current cost for the identified nets 
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Modify the coordinates of 
the module or modules selected for the move 
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Call the cost-calculating function to generate 
a cost estimate for the identified nets 
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Figure 34A 



Figure 34A 
'''sure 34rpS^f^^ 
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Revert to the previous coordinates of the 
affected module or modules and/or pins, and 
revert the costs of the identified nets 



I 



Increment F by 1. 
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Return placement 
configuration 



[ END J 
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3455 



Calculate new C by 
adding delta to current C 
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When use min-cut bipartitioning, 
modify the two net lists for the 
two sub-regions defined by the 
current cut line by using the two 
net lists returned by the 
bipartitioning method 
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Figure 34B 
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Receive an initial placement configuration 



V 



3505 



I 



Compute cost C of the initial placement configuration 
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Flag = 


False. Set P^^^^ and Pcurrent^^ initial placement configuration. 
Initial cost of Pg^^^ and Pcurrem ^^^^ C 
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Defines set M of all moves in Pcurrent 
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For each move in M, 
compute cost of placement if move is made to Pp„rTent 
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— From 3545 



Make move with lowest cost to obtain new '^^^^^^ , and remove move from 
M. Set the cost of , to the cost of the placement with the move 
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Figure 35 A 
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